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ABSTRACT

Data are presented for concentrations of nine trace
el ements and three hydrocarbon neasures in surface sedi nment
of the northern Bering Sea from past research reports.
Further graphs, maps, and anal yses are based on the original
data conpiled in an appendi x.

Statistical summaries indicate neans and confidence
intervals for twelve normally distributed sanples. Contour
maps illustrate geograPhic variation within sanples from six
investigations. Correlation analyses also indicate the
extent to which normalizing variables account for variation
in six of the contam nants.

Statistical tests reveal that cadm um copper, and
mercury concentrations in the area near None differ
significantly between investigations, but zinc does not.
Arsenic, bartum and chromumlevels differ between the
None area and the renmi nder of Norton Basin.

The original research reports thenselves are categorized
on the basis of sponsoring program quantity of raw data,
and sanpled naterial.
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LI ST OF TABLES

Table 1. Means of trace element concentrations (ppm dry ..12
weight) in surface sedi nent near Nome, using tabul ar
data in Rusanowski, et al (1988) which fit a normal
distribution. The geometric means are cal culated from
sanﬁle distributions nmade normal by log transformation.
Each element is represented by 22 sanples, except nickel
with 19 sanples, collected in 1985, 1986, and 1987 near
the Bima dredge.

Table 2. Kolmogorov-Smirnov tests of metals . . . . . . . . . . . ...15
concentrations (ppmdry weight) in northern Bering Sea
surface sediment, at .05 level of significance.

The null hypot heses are that sanple pairs are drawn
fromthe same statistical populations. Statjstica
significance is the result of large sanple differences
in either the "location" or “shape® of the frequency
di stributions, or both.

Table 3. The proportion of variation in Norton Basin . . ...15
sediment trace contam nant Concentrations (ppm
dry weight) expl ained by normalizing variables. The
proportion of expl ai ned variation is the adj usted
R-squared for correlation coefficients found significant
at the .05 level.

Table 4. Geonetric neans of hydrocarbon concentrations ..18
in northern Bering Sea surface sedi ment, based on data
in Kapl an, et al (1979, 1980) . The geonetric neans and
their confidence intervals are calculated from distri-
butions nmade normal by log transformations.




| NTRODUCTI ON

As the northern Bering Sea is | eased for mineral
extraction, the monitoring of marine pollution will take on
increasing inportance. - Those charged with detecting
pol lution fromthe proposed devel opment will find that sone
past research will be val uable for neasuring | ater changes
in contaminant levels in the area. This report conpiles the
results of research on trace elements and organic
contam nants in surface sedinent of the northern Bering Sea
and draws contrasts between areas and anong investigations.

MVETHODS

| tabulated the numerical values in reports of trace
el ements and organic contaninants in surface sedinent of the
American Bering Sea north of 63 degrees latitude. The area
conforms to the Norton Basin |ease planning area and
i ncludes Norton Sound and Norton Basin, as wel| as the
continental shelf west to the international boundary and
north to the Bering Strait. | did not consider data from
sea-fl oor sedinent deeper than 10 cm

Al'l the chem cal concentrations and ancillary information
reflected in the figures and summary tables of this review
can be found in tables in Appendix B. The data in the
‘tabl es of the appendix were extracted, w thout corrections,
fromtables in the original published research reports.

| wote the appendix tables as Lotus 1-2-3 spreadsheets,
selecting the variables of interest fromthe original
reports.  For statistics and frequency histogranms, the data
matrix of each spreadsheet was inported to Conplete
Statistical System (css), a commerci al application for use
on | BM personal conputers.

Frequency distributions, shown as histograns, were drawn
with CSS-Intergraph. In the graphs, the Y axes denote the
nunber of sedinment speci nen sites. The X axes' | abels
denote the upper boundaries of the frequency intervals.

For statistical analyses, chem cal concentrations bel ow
the | ower detection limit were assigned the value of the
| ower detection limit. For exanple, | omtted the |ess-than
sign from a datum such as <.005 ppm and used .005 for
subsequent calculations. This practice results in an
estimate of the nmean biased toward | arger val ues and an
estimate of the dispersion biased toward smaller val ues.
These biases are strongest for contaminants whose
concentrations are |low and therefore close to the |ower
detection limit. This alternative, however, avoids a high
frequency of occurrence in the "zero ppm" cl ass, thereby
making sanpl es much more tractable for statistical
conpari sons.

| tested each analyte in each table for normality of its
frequency distribution. Each of these statistical sanples
was subjected to t-tests for skewness and kurtosis. Those
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data found with dispersions significantly different from a
normal distribution were transforned logarithmcally to
create a sanple distribution closer to normal and nore
amenable to paranetric treatnent. Confidence intervals were
calcul ated only for arithmetic or |o0g-transfornmed
distributions whose skewness and kurtosis were not
significantly different from a normal distribution at the
.05 level of probability. The 95% confidence limts were
defined as plus or mnus two standard errors of the nean
Concentrations are expressed in parts per mllion on a
dry weight basis unless otherw se noted.
Al'l the data reviewed here were taken at face value from

original reports. | made no assunptions regarding the
appropriateness of collecting, storage, or |aboratory
met hods. | did not evaluate the accuracy of the data and

did not select data on the basis of quality.

RESULTS
Arsenic

Rusanowski, et al (1988) reported arsenic
concentrations in surface sedi nent near Nonme greater than
concentrations reported for Norton Sound in general by
Robertson and Abel (1979). Table 1 shows the geonetric nean
of arsenic closer to Nome, cal cul ated fron1transforna%hons
of the wvalues provided by Rusanowski, et al (1988) . €

Table 1. Means of trace elenent concentrations (me dry

wei ght) in surface sedi ment near Nome, using tabular data in
Rusanowski, et al (1988) which fit a normal distribution.

The geonetric neans are calculated from sample distributions
made normal by log transformation. Each elenent is
represented by 22 sanples, except nickel with 19 sanples,

col lected in 1985, 1986, and 1987 near the Bimm dredge.

Arith. Geomn. 95% conf. limts
El enent nean nean | ow hi'gh
As 31.84 19. 81 51.18
cd 1.76 1.15 2.69
Cr 15. 95 12.13 20. 97
cu 18. 45 12. 85 26.51
Hg 0.0167 0. 0093 0.0298
Ni 39.09 29. 20 48. 98
Pb 8. 83 5.76 13*54
Zn 65. 62 54. 42 76.82
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ori?inal val ues are transformed lognormally because they
differed significantly froma normal distribution. A two-
tailed t-test for a difference in the nmeans, using degrees
of freedom nodified for variances which are unknown and
unequal , is significant (t'=4.19, df=25, P<.005). Th
arithnetic nmean arsenic concentration of Robertson ang
Abel's six specimen nmeans is 10.88 ppm dry weight, with a
95% confidence interval from7.012 to 14.755 ppm. The
Eanplin% | ocations of Robertson and Abel (1979) are shown in
igure 1.

gSuch conparisons of the values of Robertson and Abel

1979) to other reports are questionable, however.

aranmetric methods require assunptions about the dispersion
of the sanple frequency distributions. Robertson and Abel
(1979% report neans rather than individual determ nations,
and they give no indication of the sanple sizes or frequency
distributions within each grab specinen. For this report, |
assumed that the specinmen means that Robertson and Abel
51979) reported were arithnetic means of nornally

i stributed data.

The sanpling locations reported by Robertson and Abel
(1979) for Norton Sound are illustrated in Figure 1. The
frequency histograns of arsenic concentrati ons near Nome
reported by Rusanowski, et al (1988) are shown in Figures 2
and 3, for arithnetic and |og-transformed val ues
respectively. The sangling | ocations described by
Rusanowski, et al (1988) are shown in Figure 28.

In the case of arsenic, as for all other analytes which
they report, Rusanowski, et al (1986, 1987, 1988) and
Northern Techni cal Services (NORTEC) (1985) do not specify
the depth of the sedinent grabs. For this report,
therefore, | assumed that the grab technique itself did not
result in sanpling of analyte statistical populations which
were different than those of the other investigators.

Barjum

Bari um concentrations in the northern Bering Sea differ
little between the studies of Robertson and Abel (1979) and
Larsen, et al (1980). The concentrations all fall within a
range of less than one order of magnitude, as shown in
Figures 1 and 4. The arithmetic mean of barium based on
Robertson and Abel's six cores is 484.3 9pn1dry wei ght, with
a 95% confidence interval from 229.1 to 739.5 ppm

Both of these investigations indicate barium
concentrations about two tines greater than the
concentrations reported by Sharma (1979) from the same
region.

~Nevertheless. the geographic variation of Larsents
barium concentrations (Fig. 4) follow a pattern not unlike
that of Sharma (1979: Fig. 10-32). No tabular data are
offered in either report to allow a test of the significance
of this difference.
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Cadm um

For the area near Nome, Sharma (1974) reported cadm um
concentrations greater than those reported by Rusanowski, et
al (1988). Figure 5 shows geographic distribution of the
cadm um | evel s of Sharma (1974) and Figures 6,7, and 8 show
frequency distributions of sharma's data. Figures 6, 9 and
10 show frequency distributions of Rusanowski's dat a.

Because sharma's data are not normally distributed,
they are conpared to Rusanowski's data using a non-
paranetric nethod. A Kolmogorov-Smirnov test (Table 2)

I ndi cates that the underlying statistical populations of
cadm um are independent, and that the two investigators did
not neasure the sane thing.

Rusanowski's cadm um levels are sunmarized by their
geonmetric mean and confidence limt in Table 1.

Nearly half of the variation in Rusanowski's cadm um
|l evel s is explained by variation in the percentage of solids
in the grab sanples, as shown in Table 3. A relationship
between grain size and concentration is expected for many
trace chemcals in sedinent.

Chr om um

The Norton Sound sanple of Robertson and abel (1979)
refl ects chrom um concentrations significantly greater than
those sanpled at None by Rusanowksi, et al (1988), according
to a two-tailed t-test on log-transfornmed data (t=5.75,
df=26, P<.0005).

The arithmetic nean and confidence interval of chrom um
levels in Norton Basin are 79.67 ppmdry weight, and 60.49
to 98.87 ppm respectively? based on the six specinens of
Robertson and Abel (1979). See Figure 1 for grab |ocations.

The geonetric mean and confidence interval of chrom um
| evel s at Nonme are shown in Table 1 (Rusanowski, et al
1988) .  These chrom um values are sonewhat affected by
percentage solids, as determned from correlation analysis
(Table 3). See Figures 11 and 12 for frequency histogranms
of the sanple.

Copper

Rusanowski's copper levels are significantly greater

t han those of Sharnma (1974), according to a Kolmogorov-
Smirnov test (Table 2). Geographic distribution in the
copper concentrations nmeasured by sharma (1974) is shown in
Figure 13. The sanple frequency histograms are shown in
Figures 14, 15, 16 and 17. The difference between the two
sanples is displayed in Figure 18.

Sharma's copper concentrations are affected by organic
carbon in the grab sanples, as shown in Table 3. ~ However,

none of sharma's three netals are significantly affected by
grain size. Mreover, none conforms to a norma
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Table 2. Xolmogorov-smirnov tests of netals concentrations

(ppm dry weight) in northern Bering Sea surface sedinment, at
.05 level of  significance.

The null hypotheses are that sanple pairs are drawn
from the sane statistical populations. Statistica
significance is the result-of |arge sample differences

in either the "location" or "shape" of the frequency
distributions, or both.

Arith. Si gni fi cant
El enent Name of sanple N mean SD ditference
Cd Rusanowski (1988) 22 3.650 7.868 Signif.
Sharma (1974) 19 5.492 2.679
Cu Rusanowski (1988) 22 23.98 14.08 Signif.
Sharma (1974) 19 15.37 11.45
Nel son near Nome 28 . 0320 . 0246 Signif.

Rusanowski near None 22 . 0351 . 0401
Hg Nel son not near Nome 94 . 0371 .0335 NS

Nel son near Nome 28 . 0320 . 0246
Zn Rusanowski (1988) 22 65.62 25.66 NS
Sharma (1974) 19 84.00 84.16

Table 3. The proportion of variation in Norton Basin

sedi nent trace contam nant concentrations (ppm dry weight)
expl ained by nornalizing variables. The proportion of
explained variation is the adjusted R-squared for
correlation coefficients found significant at the .05 |evel

_ Adj ust ed

Data report and nornalizer Analyte R-squared
Rusanowski, et al (1988) % solids Cd, ppm 472
C, ppm . 255
Cu, ppm , 281
Hy, ppm « 338

Zn, ppm . 257

Sharma (1974) % wt. non-carbonate Cu, ppm . 387

car bon Zn, ppm . 527
Kapl an, et al (1979) % organic Aliphatic
car bon hydrocarbons .113
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disgribution even after correcting for the affect of organic
car bon.

Lead

Lead concentrations in surface sedi ment near Nome are
reported by Rusanowski, et al (1988) and are summarized in
Table 1. Frequency histograms of the sanple distribution
as arithmetic and as log-transformed values, are shown in
Figures 19 and 20.

Sharma (1974) reported that lead was not detectable.

Mercurvy

Nel son, et al (1972) and Rusanowski, et al (1988)
sanpl ed mercury popul ations near Nonme which differed greatl
in their variances but little in their nmeans. The subset o
28 values of Nelson, et al (1972) near Nome has a geonetric
mean of .0274 ppmwth a 95% confidence interval of .0223 to
.0338 ppm A two-tailed t-test, using |og-transforned
val ues and degrees of freedom nodified for unequal
vari ances, showed no significant difference in the neans of
Nel son’s and Rusanowski's nmercury concentrations near Nome
(t'=1.65, df=16). However, F-tests based on |og-transforned
values indicate a significant difference between the
vari ances (F=6.09; P<.001). Simlarly, a Kolmogorov-Smirnov
test on untransforned val ues shows that the two sanples were
from statistical populations characterized by distinctly
different dispersions (Table 2). _ _ _

Figures 21-25 show the frequency distributions of the
two sanmples fromthe area near Nome. Table 1 summarizes
Rusanowski's nercury concentrations.

O fshore None

The highest nercury levels in the None area appear
near Penny River. Ceographic distribution in the subset of
the concentrations neasured by Nelson, et al (1972) near
Nome is shown in Figure 26. Figures 27 and 28 give close
views of the Penny River area and the nercury sanples of
Nel son, et al (1972) and Rusanowski, et al (1988),
respectively. _ _

For purposes of detecting changes in nercury
concentrations, Nelson's sanple has nore statistical power.
Statistical power is the probability of rejecting a
hypothesis of no difference when there is a true difference.
Statistical power is calculated as 1 mnus beta, the
probability of rejecting an alternative hypothesis of a
di fference” when the hypothesis is true. Applying such a
calculation, it is found that Nelson's |og-transformed
sanpl e can detect differences in neans equal to its standard
deviation of 0.54 ppm approximtely 95% of the tine, using a
two-tailed t-test. However, Rusanowski's standard deviation
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is large enough that the sanple size would have to exceed
100 to detect that difference at that high rate.

Nelson basin-wide

Views of Nelson's sanpling |ocations and mercury
concentrations over the northern Bering Sea are shown in
Figures 29 and 30. The extensive sanpling by Nelson, et al
(1972) yielded mercury exceeding 0.10 ppm dry weight only at
two points, a station near Penny River and a station 40 km
north of the Yukon R ver delta. _

The frequencg distribution of Nelsonis sanples are
shown in Figures 31 and 32. Log normal transformation of
the original ppm values resulted in a distribution not
significantly different from normal. The geometric nean and
its 95% confidence interval calculated for "this regional
sanple are .0269 ppm and .0234 to .0308 ppm respectively.

Nel son’s sampling shows no significant difference
bet ween nercurz levels near Nome and mercury levels in the
remai nder of the northern Bering Sea study area (Table 2).
These nercury data are discussed further by Nelson, et
al (1975, 1977) and Patry, et al (1977).

Nickel

Rusanowski's research reports are the only published
source of raw data on nickel concentrations in the region
(Rusanowski, et al, 1986, 1987, 1988). Summary statistics
for nickel are presented in Table 1. Figures 33 and 34 show
the frequency histograns.

Zinc

No significant difference in the zinec concentrations
sanpl ed near Nome by Sharma (1974) and Rusanowski, et al
§1988) is indicated by a Kolmogorov-Smirnov test (Table 2).

uch pairs of sanples which do not [ead to a rejection of
the null hypothesis of no difference may be conbined as a
singl e sample for anal ytical purposes.

_ Frequency histograms for both sanples are presented in
Figures 35-39. Rusanowski's data are summarized in Table 1.

More than half of the variation in the zinc sanpl ed by
Sharma (1974) is explained by differences in organic carbon
concentrations in the grab sanples (Table 3). Zinc
concentrations vary widely anong |ocations near Nome, but
show no regular pattern (Figure 40).

Acid-extractabl e concentratejons

Burrell (1977, 1978) reported acid-extractable
concentrations of six elenents in surface sedi nent of Norton
Sound. His data reflect trace contam nants fromthe sol uble
fraction of the sedinent, unlike the other studies which
exam ne the whol e-rock fraction. Burrell's concentrations
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aredﬁherefore not directly conparable to those of the other
st udi es.

The sanpling stations of Burrell (1977, 1978) are
mapped in Figure 41. The geographic variations in the
concentrations of three trace elenents are depicted in
Figures 42-44., Cadmi um concentrations reported by Burrell
(1977, 1978) are as high as the |ower detection [imt at
only one station. Thus, cadmumis not mapped here.

Hvdrocarbons

Published tabul ar data on trace levels of hydrocarbons
in the northern Bering Sea are available from Kaplan, et al
(1919K 198%), Kapl an-and Venkatesan (1981), and Venkatesan,
et al (1981).

CGeographic variation of total n-alkanes, the odd-to-
even rati o of n-alkanes, and the ratio of aliphatics plus
aromatics to total organic carbon is shown in Figures 45-47
These variables are conmon indexes of hydrocarbon |evels.

Tabl e 4 displays statistical summaries of three ngjor
hydrocarbon indexes and a normalizing variable. CGeometric
means and confidence intervals are calculated after |og
t ransf or mat i on. :

The concentration of aliphatic hydrocarbons in surface
sedinent is significantly affected by the percentage of
organi ¢ carbon based on a regression analysis (P=.034) . The
adj usted R-squared shows that only 11% of the the variation
%s grplﬁ ned by percentage organic carbon, a mnor affect

Table 3).

The frequency histograns of the major hydrocarbon

variables are illustrated in Figures 48-57.

Table 4. Ceonetric means of hydrocarbon concentrations

in northern Bering Sea surface sedinment, based on data

in Kaplan, et al (1979, 1980). The geonetric neans and
their confidence Intervals are calculated from distributions
made nornmal by log transformation.

95% conf. limits

Analyte N Geom. NMEAanN | ow hi gh
% organic carbon 48 . 5635 4745 . 6692
aliphatics, ppm 49 3.771 2.861 4.973
aromatics, ppm 48 2.088 1.624 2.684
n-alkanes, ppm 37 41. 86 12.08 145.1
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DI SCUSSI ON

Two patterns energe from these conpari sons.

First, the independent investigations sonetines
reported different nean levels for the sane anal ytes from
the same areas. Statistically significant differences
bet ween studies were found for the frequency distributions
of cadm um copper and nercury within the area near Nome.
Al though the mean |evels of mercury near Nonme estimated by
two studies cannot be considered different, the variances
were different, indicating that two independent nercury
popul ations were investigated there. For the region as a
whol e, mean barium concentrations differed betweén one pair
of studies and a third investigation.

In addition, arsenic and chromum levels differed
between areas sanpled by independent investigations.

Such discrePancies may represent real variation in the
concentrations of analytes in sedinent, or they may be the
result of nethodol ogical differences between research
progranms which are not apparent in the reports.

~ The second conclusion is that the sanples vary in their
suitability for detecting trends.

~ For exanple, some research efforts in the northern

Bering Sea have resulted in extensive contour mapping of
trace metals. Such work is reported by Larson, et al
%1980), Nel son, et al (1975), Nelson (1977), and Sharma

1978) . In these reports, the original individual data are
reduced to isolines to depict continuous geographic trends
in chemical concentrations across the region. However,
these reports preclude statistical treatnent.

Sanpl e data from other reports, although unreduced and
allowing sone statistical analysis, cannot "be treated by
paranmetri c methods simply because their frequency
distributions are not normal and cannot be made nornal by
transformation. For exanple, the concentrations of Sharnma
(1974? cannot provide the variance estinmates necessary for
calculating the precision of the analyte neans.

Some of the data, however, are amenable to more rigorous
conparisons. For exanple, confidence intervals and multi-
variate rel ationships can be calculated for mercury,
hydrocarbon indexes, and all the elements measured by
Rusanowski, et al (1988) because the sanples do not differ
significantly from normal frequency distributions. In
addition, sanples of |arge size or narrow dispersions, or
both, offer the greatest power in detecting differences.
Sanpl es with these characteristics provide the strongest
basis for neasuring variation anobng investigations, anong
study areas, and over time.

19




REFERENCES Cl TED

Burrell, D. C 1977. Natural distribution of trace heavy
metals and environnental background in Alaskan shelf and
estuarine areas. OCSEAP research unit 162. Annual reports
13:290-506.

Burrell, D. C. 1978. Natural distribution and environnental
background of trace heavy netals in Al askan shelf and.
estuarine areas. OCSEAP research unit 162. Annual reports

of principal investigators for the year ending March, 1978.
8:199-494.

Burrell, D. C. 1979. Distribution and dynam cs of heavy
metals in Alaskan shelf environments subject to oil
devel opnent. OCSEAP research unit 162. Annual reports of

principal investigators for the year ending Mrch, 1979.
5:326-546.

Kaplan, I. R, M I. Venkatesan, S. Brenner, E. Ruth, J.
Bonilla, D. Meredith. 1979. Characterization of organic
matter in sedinments from Gulf of Alaska, Bering and Beaufort
Seas. OCSEAP research unit 480. Annual reports of principa
investigators for the year ending March, 1979. 5:597-659.

Kaplan, I. R, M |. Venkatesan, E. Ruth, D. Meredith. 1980.
Characterization of organic matter in sedinments from Cook
Inlet and Norton Sound. OCSEAP research unit 480. Annua
reports 3:296-352.

Kaplan, I. R and M |. Venkatesan. 1981. Characterization
of organic matter in sedinments from Gulf of Al aska, Bering
Sea, and Beaufort Sea. OCSEAP research unit 480. Fi nal
reports 33:101-191.

Larsen, B. R, ¢. H Nelson, €. Heropolous, J. J. PatrY.
1980. Distribution of trace elenents in bottom sedi ment of
the northern Bering Sea. OCSEAP research unit 413. Final
reports 33:193-314.

Metsker, H., R \West, E. Robinson-WIlson. 1984. \alrus
contam nant anal yses findings. Pp. 17-22 in Annual report
sunmary of contam nant investigations for Al aska, 1982.
Resource Contam nant Assessment Program USFWS. 55pp.

Nel son, ¢. H, D. E Pierce, K. W Leong, F. F. H \Wang.
1972. Mercury distribution in ancient and nodern sediment of
northeastern Bering Sea. USGS Open-file Report 533. 33pp.

pl us appendi ces.

20



Nelson, C. H, D E. Pierce, K W Leong, F. F. H Wng. “'”
1975. Mercury distribution in_ ancient and nodern sedinment of
northeastern Bering Sea. Marine Ceol ogy 18C:91-104.

Nel son, H 1977. Trace nmetal content of bottom sediment . in
northern Bering Sea. OCSEAP research unit 413. Annual
report to OCSEAP. 7 pp.

Northern Technical Services, Inc. (NORTEC). 1985. ODCE
information data base for Norton Sound 45, Nome Gold Project
(AK 841023-08F). Submitted to USEPA, Region X, Seattle, WA
130pp. pl us appendi ces.

Patry, J. J., B. Larsen, H Nelson, C. Heropolous. 1977.
Trace netal content of bottom sedinent in northern Bering
Sea. OCSEAP research unit 413. Quarterly reports 1:846-856.

Robertson, D. F. and K H Abel. 1979. Natural distribution
and environnmental background of trace heavy netals in
Al askan shelf and estuarine areas. OCSEAP research unit

506. Annual reports of principal investigators for the year
endi ng March 1979. 5:660-698.

Rusanowksi, P. C., L. A Gardner, S. C._Jewett. 1986. Nome
of fshore placer project, data report. Prepared for

Inspiration Mnes, Inc. by Northern Technical Services,
Anchor age.

Rusanowski, P. C., L. A Gardner, S. C Jewett. 1987. Nome
of fshore placer project, annual report. Prepared for

Inspiration Gold, Inc. by Northern Technical Services,
Anchor age.

Rusanowski, P. C., L. A Gardner, S. C Jewett. 1988. None
of fshore placer project, annual report. Prepared for Western
CGol d Exploration and Mning Co. by Nortec, Anchorage.

Sharma, G D. 1974. Ceol ogi cal oceanography near Nome.
Chapter 7, pp.111-142, in D. W Hood et al (eds).
Environnental Study of the Marine Environment near None,
Al aska. | M5 Report 74-3. Sea G ant Report 73-14,

Sharma, G D. 1979. The Alaskan Shelf: Hvdrographic,
sedinentary, and ageochemical environment. Springer-Verlag,
N. Y. 498pp.

Venkatesan, M |., M sandstrom, S. Brenner, E. Ruth, J.
Bonilla, |. R Kaplan, W E. Reed. 1981. organic _
eochem stry of surficial sedinments from the eastern Bering
ea. Pp. 389-409 in D. W Hood and J. A calder (eds.) The
astern Berin elf: Ocea ra nd Resources. Office

of Marine Pollution Assessnent, NOAA, U S. Dept. Commerce.
Vol. 1. 625PP.

21




(44

65

63

62

167°

165 163° 161°

169°

17y 173 e 169°

Arsenic

Chr omi um

100.

% 0 20 40 60 80 100 km
™ = = 1

10 Q¢ 10 20 30 40 SO miles
(="l  —] = ]

Fig. 1. Mean concentrations of arsenic, barium and chrom um

in surface sedi nent
i n ppm, dry wei ght.

(1979: Table C. 4 and c.5).

0-2cm at Si X HAPS core stations, 1976,
Adapt ed from Robertson and Abel



ns

o

-

tati

P~
-,
-

o,

23

O

s
T

—

140,

S

112,

Pem, dry WJt.

near

Arsenic in surface sediment at 22 stations

Based on Rusanowski, et al (1988).

2.
Nome.

Fig.




Fpm, dry wt.

et al (1988).

Based on Rusanowski,

9

C
[

24

Fig. 3. Log normal of arsenic in surface sediment at 22
stations near Nome.



14

4

T B : . ;
. TRRRNPIPREL LR R RS T IR

§1sozomeoeo|oo‘m
IR W TR ] o™ — i ]

10 0 W 20 30 40 50 miles
™" ] |

Fig. 4. Barium concentration in surface sedinent, O10C 11,
ased on 180 van Veen and Soutar van Veen grabs, in ppm

dry weight.

Adapted from Larsen, et al (1980: Fig. 29).



9¢

166°00’ 165°08° 164°%0'
L Lg

Ppm

Fig. 5. Isolines of cadm um concentration in surface
sedi rents based on 19 van Veen grabs. Drawn from
Sharma (1974:139).

64%45"

- |64%0

s4%0¢



A SMOUB ST R
PULIELS &

*(vL6T) euxeys :zo
soTdues 6T pue (886T) Te 3I°® ‘Tsmouesny Jo soTdwes CN
U0 poseq ‘SWON JedU JUSWTPSS |ORJINS UT wnTtwped °*9 °61d

‘1M AR “widd

suoTIELS O

27




tatians

f

—

N,

5
DY D R

b

28

U

!

Ppm, diry

nt at 19 stations near

Cadmium in surface sedinme
Based on Sharma (1974).

Fig. 7.
Nome-




6¢

No. starions

IDLE oy
’

-

LI N,

n
{0
|

0.0

24 .48 Y2 .96 1.20

Log normal of ppm, drg wt.

Fig. 8. Log normal of ppm of cadmium in surface sediment
at 19 stations near Nome. Based on Sharma (1974).



0€

Mo, stations
{

1

I

-

1.6l 19.39 27,09 34.83 42,37

TR Vo iy 2 Qs o,
15,44 2h. 0 20, 96 34, 70

Ppm, sry Jt.

Fig. 9. Cadmium in surface sediment at 22 stations near
Nome. Drawn from Rusanowski, et al (1988).




1€

|l
-
-

7.5
5.0;
0.0k

1.7

nd

Ppm, dry Jt,

Fig. 10. Log normal of cadmium in surface sediment at 22
stations near Nome. Based on Rusanowski, et al 1988).



(45

&N

.
ol

;‘\

Fi g.

1'—‘—‘ s

2
e L i

Pem, dig wt.

11. Chromum in surface sedi nent at 22 stations near

Nome. Drawn from Rusanowski, et al (1988).




€€

Ppm, dry wt.

Fig. 12. Log normal of chromium in surface sediment at
22 stations near Nome. Based on Rusanowski, et al
(1988).



¥e

° %00’ 184%0°
L 50 ";" 98 . ' 64%s

R 0 (VNome ) g / s
& & (C,

ppm

Fig. 13. 1Isolines of copper concentration in surface
sedi ments based on 19 van Veen grabs. Drawn from
Sharma (1974:139).



¢e

Fig. 14.

Nome.

s by | -y 412
vl (0D Do Gy 45

=

.1""' N
o ST B

F’F)[ T, ‘Pl ¥ ":J LT,

Copper in surface sediment at 22 stations near
Drawn from Rusanowski, et =1 1988).



9¢

o o No. stations

(a-J

D5
{..!\-J'

0.0

Fem  dry wt.

Fig. 15. Log normal of copper in surface sediment at 22
stations near Nome. Based on Rusanowski, et al (1988).



LE

28.8  39.2  49.6 &0,

Fpm, dry wt.

Fig. 16. Copper in surface sedinment at 19 stations near
Nome. Based on Sharma (1974).



8¢

ot
o

#

Log normal of ppm, dry wut

Fig. 17. Log normal of ppm of copper in surface sediment
at 19 stations near Nome. Based on Sharma (1974).



6€

1D

10} -

i

N,

stations

Fig.
22
of

) T B

-2 3 ;
<D LD O

L
N
QG

Ppm, dry st.

18. Copper in surface sediment near Nome, based on
samples of Rusanowski, et al (1988) and 19 samples
Sharma (1974).

B Sharma

i RPusanal skl



0]7

43, /U 5.3, 98 82.26 1005

Ppm, =y Jt,

Fig. 19. Lead in surface sediment at 22 stations near
Nome. Drawn from Rusanowski, et al (1988).



14%

Nao., stations

~
i

”

r
hn
i

Ppr, dirg wt,

Fig. 20. Log normal of lead in surface sediment at 22
stations near Nome. Based on Rusanowski, et al
(1988).



(44

PEHO" stations

1o}

A

R

34
3.3

Fu

2 [:] 6 \.J

Ppm, dry Jt,

Fig. 21. Mercury in surface sedi nent near Nome, based on 28
sanpl es of Nelson, et al (1972) and 22 sanpl es of
Rusanowski, et al (1988).

-
-

dNe 1son

anowski



eV

Q’j\& i

o (:) 15:3 a OL‘L?;E‘} L] [:]T) 1‘:] L] O:. 86 a 1262
12965 0272 . 0248 1124 . 1400

Ppm, drg ut.

Fig. 22. Mercury concentration in surface sedinment at 22
stations near Nome. PBased on Rusanowski, et al (1988).



44

Mo,

Pom, dry wt,

Fig, 23, g normal of mercury in surface sediment at
2% st_tions near Nome. Based on Rusanowski, et al
(-988..



Sy

~
-

)

[

\,

T
L_J

{

%

-

=
nd
-
)
.
-
P \_:l
-
M2
-
_&;

Fom  drd ut.

Fig. 24. Mercury concentration in surface sediment at
28 stations near Nome. Based on Nelson, et al (1972).



W

Mo, stations

e
0.
2 K s te t“':, -~
e u jc.:.) T a j
- " .
; -2, 62

L09 normal of ppm  dry Wi,

Fig. 2§. Log normal of mercury in surface sediment at 28
stations near Nome. Based on Nelson, et al (1972).



Ly

Ppm

Fig. 26. Isolines of mercury concentration in surface
sedi ments, 0-10 cm based on 28 van Veen grab and
box core sanples, in ppmdry weight. Drawn from
Nel son, et al (1972: Appendix 1).

64%45

4%

§4%0°



sy

165°55'

165° 35’ 165° 15’
]

64° 3!

¢ 1470

0 mles

.28
.16 . [ ]
11
.12
13
5 .02

64°25 ke

Fig. 27. Mercury concentrations in surface sedinents

0-10 cm off Nome, in ppm dry weight.
Veen grabs and box corers.

Sanpl ed by van
The western station represents

the geonetric nean of five subsamples of a single grab.
Adapted from Nel son, et al (1972).



6¥

165°55’ 165° 35’ 165°15'
64°; . ;

[~

miles

64°25

Fig. 28. Background mercury concentrations in surface
sedi nents near the BIMA dredge, 1985-1987, in ppm dry
weight.  Shown are six determinations at four apBroxi mat e
| ocations, and the geonetric mean of sixteen grabs and
determnations at the eastern-nost |ocation. The
geonetric nean was calculated from sixteen values,
I ncluding seven values equal to |lower detection Iimt,
Drawn from Rusanowski, et al (1988: Table 3.3-1).



0S

64°

63°

62:

175°

173° 171 169° 167° 165° 163° 161° 159°

e

15 0 20 40 60 80 100 km
i ™ | e | j—— ]

10 0 10 20 30 40 50 miles
2™ « EEE e SN s

Fig. 29. Sampling locations for mercury concentrations in
surface sediment, 0-10 cm, using van Veen grabs and box
corers. At five locations, two determinations were made.
At another five locations, five determinations were made;
these locations are represented by open circles. Adapted
from Nelson, et al (1972: Appendix I).



IS

£5°

64°

63°

62°}-

20 40 60 80 100 km
Eed™ — | e— ]

10 0 10 20 30 40 S50 miles
i %l [ — =__1]

§62

Fig. 30. Mercury concentrations in surface sediments 0-10
cm, based on 105 van Veen grabs and box core samples:
ppm dry weight. Drawn from tabular data in Nelson, et al
(1972: Appendix I).



[AS]

No. stationg

n
|

R P

a
IS
P‘fJ

164 186 208 230
Fem, dry weidht
Fig, 31. Mercury in surface sediment at 122 stations

i, Norton Basin area, Alaska. Based on Nelson,
em al (1972).



€¢

Pem, dry welght

Fig. 32, Log normal of ppm mercury at 122 stations in
strtcal.l.I Basin area, Alaska. Based on Nelson, et al
17972 .



M

T

v

YA

T
8858
K

R

54

g0

e,

[l.ed

g4

| nanyng
\Jt? o\

dry Wi,

Frm

Based on Rusanowski, et al (1988).

Fig. 33. Nickel in surface sediment at 19 stations near
Nome.



qS

i

o
E-§

3.91 .53

g "t

1
’-—-—l
.

'

S

Log norma o ppem, dry Wi,

Fig. 34. Log normal of ppm of nickel in surface
sediment at 19 stations near Nome. Based on
Rusanowski, et al (1988).



<
—t

T10m

~.

T

n

U3

- Ma.

'

et al (1988).

FPen, drg wt,
Zine in surface sediment at 22 stations near

Based on Rusanowski,

35.
Nome.

Fig.



LS

o, stations
10, O
}....
.l—;'vS —
SI{j —
2.5
0.0
1,37 2,
1,74

Fpm, dry wt.

Fig. 36. Log normal of zinc in surface sediment at 22
Based on Rusanowski,

stations near Nome.
(1988).




8¢

FPom, dry w t,

Fig. 37. Zinc in surface sedinent at 19 stations near
Nome. Based on Sharma (1974).



6¢

Log normal of ppm, dra ut.

Fig. 38. Log normal of zinc in surface sediment at 19
stations near Nome. Based on Sharma (1974).




09

R TR R G

Sharma

Fpm, drg wt.

142 16

193

£l

Fig. 39. Zinc in surface sedinent near Nonme, based on

22 sanpl es of Rusanowski, et al
sanpl es of Sharma (1974).

(1988) and 19



19

166°00" 165°00 164°00"

Zn
ppm

Fig. 40. Isolines of zinc concentration in surface
sedi ments based on 19 van Veen grabs. Drawn from
Sharma (1974:139).

gy

f30'

1®00



¢9

175°

173° 177° 169° 167° 165° 163 161

65°

64°

63°

62°}

15 0 20 40 60 80 100 km

= o I e I ——

]

10 0 10 20 30 40 50 miles

[ ——

Fig. 41. Locations sampled for "acid-extractable"
concentrations of cadmium, copper, nickel, and
zinc by HAPS corer. The numbers are station labels
of Burrell (1977). The letters are labels of
stations analyzed for other metals in "whole-
rock"” samples by Robertson and Abel (1979).



€9

oy SRl

- ,‘:_g_g‘_u_; —

5 0 20 40 60 80 100-m
™ === T ]

|
|
64° ! //
T
:"‘"/W 7
| j

62°}

—165°

B PV

169° 167° 165° 163° 161° 159°

63°

§62°

W 0 W 20 30 40 50 mies
["a"sl | e— 1

Fig. 42. Isolines of the concentration of extractable
copper in surface sediment, based on 14 HAPS cores,
1976, in ppm. Adapted from Burrell 1978: Table 1).



¥9

173° 171° 169° ,

165°

15 0 20 40 60 8 100 ke

P T — I I I c

] T\ 10 0 10 20 30 40 S( miles
NN 1 +—3 ]

Fig. 43. 1Isolines of the concentration of extractable
ni ckel in surface sedinment, based on 14 HAPS cores,
1976, in ppm. Adapted from Burrell (1978: Table 1).



<9

35

2

175

171° 169° 1672 165 163’

161" 159"

20 40 60 80 100 km

N G e
P17 CRV - R Ml

= —— ]

- 10 §

10 20 "30 "4 $Omues

[ "n "l

= 1 ]

Fig. 44. Isolines of the concentration of extractable
zinc in surface sedi nent, based on 14 HAPS cores,

in ppm

Adapted from Burrell (1978: Table 1).

1976,



99

i2

15 0 20 40 60 80 1C0km

e ™ on SO 2 I ——— W |

10 0 10 20 30 40 50 miles
) =" u"l —I == 1

Fig. 45. Isolines of the concentration of total n-alkanes,

resol ved by gas chromatography, fromcl5 to c34, in ppm
dry weight, 1n surface sedinment. Based on 41 sanples
obtai ned by various nethods in 1976, 1977, and 1979.
Drawn from tabular data in Kaplan, et al (1980).



L9

65°}

4°

63°

62°

W00 10 20 30 40 50 mies
! B+

B 650

—164°

63

y62°

Fig. 46. Isolines of the odd-to-even ratio for n-alkanes
summed from Cl1l5 to C34 in surface sediments. Based on 41
samples obtained by various methods in 1976, 1977, and
1979. Drawn from tabular data in Kaplan, et al (1980).
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Fig. 50. Aliphatic hydrocarbons in surface sediment at 49
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Fig. 52. Aromatic hydrocarbons in surface sediment
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Trace contam nant concentrations data for the surface
sediment and animal tissues of the northern Bering Sea are
available in twenty research reports. These reports, both
publ i shed and unpublished, present the results of four
I nvestigations sponsored by the Quter Continental Shelf
Envi ronnental Assessnent Program as well as four other
I ndependent prograns.

The contents of the data reports are briefly

characterized in Table Al and Table A2 by analytes and type
of sanpled naterial.

Table A3 shows the research programs responsible for
the data reports.

~ All the reports are available as copies at th% Al%iEF
Ofice of the Ccean Assessment Division of NOAA. he

office al so has magnetic spreadsheets and print files from
those reports which presented tabul ar data.

Table Al. Reports of trace contam nants data from surface
sedi ment of the Bering Sea north of 63 degrees and funded
t hrough the Quter Continental Shelf Environmental Assessnent

Program  Full citations are listed in the References
section.

Citations Analytes Mat eri al
g
Kapl an 1979, hydr ocar bons sedi ment

1980, 1981
Larsen 1980 >50 el enents sedi nent
Nel son 1977 22 elements sedi nent
Patry 1977 27 el ements sedi nent
Robert son 1979 17 el ements sedi nent
Venkat esan 1981 hydr ocar bons sedi nent
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Table A2. Reports of trace contam nants data from surface
sedi ment and animal tissue in the Bering Sea north of 63
degrees which were not part of the Quter Continental Shelf

Envi ronmental Assessnent Program Full citations are listed
in the References section.
Ctation Analytes Mat eri al Taxa
Met sker 1984 5 metals & bl ubber wal rus
2 org.chlor. liver wal rus
ki dney wal rus
Nel son mercury sedi nent
1972, 1975
NORTEC 1985 47 el ements sedi nment
Rusanowski 8 el ements sedi nment -
1986, 1987, muscl e red king crab
1988 hepatopancreas red king crab
unknown 8 invert. genera
l'iver | east cisco
l'iver saffron cod
nmuscl e | east cisco
nuscl e saffron cod
1iver spotted seal
ki dney spotted seal
bl ubber spotted seal
nuscl e spotted seal
1 iver bearded sea
ki dney bear ded seal
bl ubber bearded seal
nmuscl e bear ded seal
Sharma 1974 4 el ements sedi nment
Sharma 1979 15 el enents sedi nment
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Table A3. Reports of trace contam nants data from surface
sediment and aninal tissue in the Bering Sea north of 63
degrees, grouped within their research programs. Ful
citations are listed in the References section

Research program

Ctation

OCSEAP research unit 162

OCSEAP research unit 413

OCSEAP research unit 480

OCSEAP research unit 506

USFWS, Resource Contam nant
Assessnent Program

USGS

Nome Offshore
Pl acer Project

Al aska Sea G ant
Program

82

Burrell 1977
Burrell 1978
Burrell 1979

Larsen 1980
Nel son 1977
Patry 1977

Kapl an 1979
Kapl an 1980
Kapl an 1981
Venkat esan 1981

Robertson 1969
Met sker 1984
Nel son 1972

Nel son 1975
NORTEC 1985
Rusanowski 1986
Rusanowski 1987
Rusanowski 1988

Sharma 1974
Sharma 1979
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Table Bl. Concentrations (ppm, dryut.> Of metals in 14 HAPS
core "ac | d-extracts" Of ' sed 1 menft from grester Norton Sound,
Ceptember, 1976. Adspted from Burrell {1977:322 and
Burrell (1978:73).

Hater

¥ clay Lat. Lang. depth ,
Sta. & =il Deg HMine Deg. Mine (md Cu N
1 2.1 B3 31.8 168 32.2 29 <0.1 <0.3 <13
4 g7.0 63 13,7 165 29.9 21 <1 0.5 2.5
5 4.3 63 39.5 185 32.1 22 <U.1 0.5 2.9
€ BE.4 63 38,4 164 31.0 13 <Q.1 2.0 3.3
9 ga.0 &3 41.5 161 31.1 15 <@.1 1.1 4.3
12d  &9.5 €4 23.5 165 44.8 26 «<0.1 0.6 1.4
13 B1.9 &4 59.7 165 29.7 20 <0.1 0.5 1.8
15 B1.9 64 0.3 163 30,5 20 «.l <0.3 <1.3
17 5.6 64 0.0 161 30.3 18,9 a1 2.2 4,2
20 35.2 64 20.1 163 3l.0 2 <0.1 <0.3 <1.3
21 21.5 &4 15.3 162 2907 19 <@l 0.3 <1.3
23 43,8 &4 17.5 161 30.7 15 <01 0.6 1.8
26 17.6 64 30,2 166 31.5 28 <0.1 <o“§ <1.3
268a  14.8 64 44,6 167 1.0 24 <01 <. <1.3

Table B2. Index ratios for hydrocarbons in Norton
Sound sedi ments, 1976. RAdapted from Kapl an
(1979: Table B).

(n-alkanes/

Zr Fa
Bb.2 746
5.0 3050
5.0 2843
5.7 3084
8.0 4280
5.1 1609
6.0 2086
5.1 1779
9.1 2961
3.5 966
5.5 1219
6.5 2066
2.5 565
2.5 745

organi ¢ carborn) Pristane/ Phytane/ Pristanes (Odd/

Std. »10e4 n-C17 n-C 18 phytare even
47 3.74 0. 38 0.20 2.00 5.38
49 5.08 0.30 0. 14 1.50 6.06
70 0.03 2. 00 0.25 8.00 1.65

B88b 1. 30 2.03 3. 80 2.14 4.11
105 0.08 L L L 11. 21
125 1.25 0.40 0. 18 2.00 4.02
131 16. 32 L L L 2.80
137 0.64 0. 18 3.00 4.07
147 6.79 0.60 0.36 1.80 2.85
154 5.51 0.64 0. 17 3.60 5.69
156 3. 89 0.50 0.19 2.67 5.57
162 0. 49 Q.50 0.23 2.00 4.75

166s 0.14 0. 67 0. 23 4.00 5.16

168s 1.35 0. 56 0.17 3.50 5.26

169s 2.89 0.58 0.23 3.60 4. 47

170s 4,95 0.46 L L 5.80

1 72s 3.33 L L L 4.70

174s 2.1% 2.00 2. 20 6.00 4.50
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Table B3. Concentrations (drywt.? of hydrocarbons | N Norton Sound surface Sediments, 1976.
Samplesare from 0-2om except B- bulk and 5~ surface.

L representsconcentrations below detection limt, i.e. “t00 loutobe
calculated accurately. " Adapted from Kaplan, et al (1979: Tables 4, 5, 6
A xz FPB
Samp 1 & Lat. Long = Depth Total Organic Aliphstic FAromatic MORMAL ALKAHES:
Sta. depth Deq Mim Deg Hin  md carbon carbon  fr. {ppmd ¥r “Cppm} n=C15 n-Cl6
47 0-2em 64 25.00 165 29,00 15 1.02 0.93 . 644 7.47 L L
49 0-2cm 63 27.7F7 163 5 2.57 10 1.4 1.12 24.782 4.13 L L
70 0~Zam 63 6.13 167 40,40 31 0.37 0.31 2.207 15. g6 a.1
88b bulk 0-10cm 65 456.01 183 §.51 9 0.84 0.53 3.953 5. 682 6.\ 4.5
105 Q-2cm 64 49.00 1615 44.00 15  1.29 0.93 1.8458 0. BEe L L
121 O-2cm 63 52. '39 163 1.34 20 1.37 1.18 ~
125 O-2Zcm B4 0,12 162 24 .60 13 0.906 0.85 0.141 2. 428 1.6 1.4
131 0-2em E4 23.60 181 49,27 17 0.96 0. 44 9. 035 2. 983 L L
137 O-2cm 63 40 .89 161 13.29 4 17. 766 4.531 L L
147 {-2em 63 47. 00 163 41.50 1?7 0.87 0.33 6.77' 3 2. 293 4.6 L
152 O-2cm 64 S.00 164 26.50 22 0.8 0.35
154 0-2cm 63 45. 08 164 37.43 18 1.25 0.99 1€. 264 4.182 L L
156 0~2cm 63 20.33 165 19.28 17 1.4 1.3 7113 G3.811 L L
157s surface MM &3 18.11 16/5 3. 26 8 1. 16 0. &2
160z surface lmm 62 54.80 165 6&.15 10 2.4 0.v¢
162 O-Zcm €3 2.80 165 52.99 21 1.2 0.92 45. 09 2.316 1.1 1.1
166s surface | MM 63 14.62 167 2.21 26 1.54 1.16 39.9'3 0. 756 L L
168s surface lmm 63 26.20 166 29,64 28 1.33 1.1 &7. 03 2.113 L L
169 surface lmm 63 34.79 166 5.53 27 1.09 0.33 117.12 4,001 3.2 2'.6
170s surface lmm 63 41.72 165 45.81 25  0.87 0. 52 62. 139 2.208 L L
172s surface lam B4 0. 10 165 29.25 20 1.36 0.87 B0. 14 3.973 L L
174s surf ace lam 64 21.15 165 0.40 36  1.48 0.82 §3.21 2. 005 L L
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Table B3 con’t

Pris— Phy-

n—C17 tane n-Clt taae n~C19 rn~-C20 n-C21 n-C22 n-C23 n-C24 n-C25 n-C26 n-C27
0.7 L 11.9 L 35 43,7 164.5 142.4 Z84.3 1.4 434.1 111.5 740.1
L L L L 45.9 61.3 225.2 201.4 5582 200.9 Be24.4 154.9 1351.9
0.3 0.8 0.4 0.1 0.6 0.5 .6 0.6 0.7 0.6 Q.7 0.5 0.9
10 20.3 2.5 9.5 19.3 13.3 257.4 14.6 23.1 17 31.1 20.4 5.6

L L L L L L 2.6 2.9 8.3 3.2 9.7 L 19.1
3.5 1.4 3.7 0.7 a 9.8 L 26.95 E6.4 28 ¥B.9 28 151.4
21.3 L L L 30.6 IA7.7 174,77 1505 49,9 169.6 647.4 189.1 1490.2
13.1 L 18.5 L 61.9 g85.5 291.1 283.7 761.3 316.4 BO83.7 252 1861
14.4 L 11.3 L 32.2 3.2 113.6 100 262.8 108.5 299.6 79.3 533.7
13.4 L 15.8 L 51 sg.2 215.4  182.2 s01.8 177.4 594.9  149.1 375.4
15.7 L 15.1 L 40. 4 49 178.3 1688.2 446.3 189.1 65-.7 132.1 1=04
2.4 1.2 2.1 L 5.6 5.6 21.5 16.9 46.8 17.4 53.5 14.3 107.8
0.9 0.6 0.6 L 1.3 1.5 4.3 4.6 12.8 5.8 16.9 5 36.6
L L L. L .1 11.2 42.8 4.2 128.2 0.5 167.1 40, 4 347
6.2 3.6 4.3 1 9.4 10.1 Z1.6 29.7 B3.2 I4.4 127.0 38.9 199.5
L L L L. L 4.3 B3.2 66.5 218.3 79.7 288B.3 73.9 B31.2

L L L L L L 84.3 &7 261.3 eB8.2 339.3 ES BlE.9

L L L L rrd 13.5 56.2 54.5 261.3 59.2 201.2 52.9 416.7
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Table B3 con’t

Total n-
a 1 kanes
n-C28 n-C29 n-C30 n-C31 n-C32 n-C33 n-C34 {ppm>

132.1 539.6 131.4 480.5 21.1 143.9 L 3.277
139.5 a5k, 2 47.4 114.1 L 266.3 L 5. 688
0.5 1.3 C.4 0.3 0.3 L 0.0102
32.6 57.4 7.8 59.: 10.7 18.5 6.2 0. 698
L 13.2 L 15.6 L L L 0.0745
21.2 106 12. 4 93 6.3 31.5 3.3 0.6876
.67.9 1098 925.3 1051.3 28.6 310.1 L 7.1134
243. 9 1362, 1 344.9 1296.7 87.9 486. 6 42.2 8. 194
52.3 310. 4 168, 4 16.6 L 71.2 L 2.241
132.8 g7y .1 67.6 63.13 L 40.7 L 5.451
119.9 821.6 531 702  3B.7 224.7 5.061
10.6 63. 4 5.1 52.2 3.5 15.9 1.4  0.4477
4.6 26.9 2.2 §4.6 1.3 7.5 L 0.1571
43.5 255, 1 33.4 230.5 9.1 64.4 L 1.481
26.5 143.5 14. 9 132,15 8.3 43.1 3.6 0.' 354
62.1 44.3.5 72.6 432.2 7.7 117.6 L 2.573
60.8 821 168, 1 454.1 76.5 109.6 L 2. 1394
46 285 .3 73.5 272. 5 1.7 72.6 L 1.792



Table B4. Index ratios for hydrocarbons in Norton
Rdapted from Kapl an, et al

Sound sedi nents, 1' 377
(1979: Table 9.

Sam 1e
Sta. de?ﬁ h

34 0~2cm

35 0~-2cm

39surface | mm

41 surface | mm

42 surface | mm
3 0~2cm

44 0-2cm

48 surface | mm
14 IK 0-3cm

17 0-3ca

17 sY 0-3cm

{alkanes/
c carbon)
10a4

or gani
X

PR ODONOROO

75

Pristane/ Phytane/ Pristane/

n-C 17

88

n-C18 phytane
1.3s 0.14 2.00
1.67 0.22 7.00
1.44 0.33 2.50
1.00 0.25 4.00
1.02 0.25 5.50
1.06 0.16 6. 50
1.44 0.13 6.00
‘138 0.17 9.00
0.55 0.23 3.10
2.03 0.19 1.30
0.50 0.17 2.00

Odd/
even

oo owbhpd oo™
- . - - - - - - - - -



Tabl e B5. Concentrations of hydrocarbons in Nerton Sound surface sedinents, 1977.

L represents concentrations below detection limt, i.e.
“too low t0 be cal cul ated aca:uratelng." Adapted from
Kapl an, et al (1979: Tables 7 and 8 1.

68

PPBE
Hater _ % < Aliphatic BAromatic ALKAMES:
Samp 1 € Lat. Long. depth Total organic fraction fraction
Sta. depth Deg. fin Deg. m?]. (m) carbon carbon {(ppm) (ppm> n-C 17
34 0-2cm 64 52.30 167 39.65 32 0.35 0.12 0.809 0.670 L
35 0-2¢cm 65 14.90 167 45.70 52 0.67 0.59 2. 248 1.132 1.4
39 surface Ilmm €4 7.09 171 18.00 34 1.54 0. 3s 0. 643 0. 247 0.2
41 surface Ilmm 64 2.75 171 36.10 22 0.91 0. 44 2. 466 0.847 L
42 surface Ilmm 63 58.40 169 22.65 39 1.76 0.32 4. 444 1.922 1.7
43 0-2ca 63 57.85 167 48.03 3% 0.63 0.6 1.01 1.714 1.2
44 0-2cm 63 45.40 167 0.50 31  0.66 0.52 2.072 0.9 L
48 surface Ilmm 62 58.20 165 16.25 10 9.08 61 23 5.029 5. 012 4
14 IK 0-3cm 64 14.80 165 25.50 18 1.12 .28 5. 36 1.296 4.4
17 sv0-3cm 64 5.10 165 2B.62 19 1.09 0.86 14,066 2.220 2.7
17 O3cm 64 510 165 28.62 19 0.31 0.24 5.494 2.667 L
Pr1s- Phy-~
tane n-C18 tane n-C19 n-C20 n-C21 n-C22 n-C23 n-C24 n-C25 n-C26 n-C27
L L L 0.9 1.2 3.2 3.3 7.7 3.3 8.6 3.2 18.9
2.4 1.5 L 3.2 4 13.2 13.4 39.8 17.2 52.2 16.9 117.8
0.3 0.3 L 0.7 0.8 1.8 2 5.1 2. 8 7.8 3  19.6
L L L 1.3 1.8 ‘6 6.1 18 8.8 24.7 8.8 49.5
3.2 1.8 L 9.7 7.1 23. 7 22.3 63.8 27.8 79.7 27.1 170.2
1.3 1.2 L 3.5 3.9 12.1 11.s 1.6 14.2 41.6 14.2 88.6
L 0.6 L 1.7 2.9 9.2 14.3 34.5 22.3 34.1 13 49.5
5.6 5.1 L 16.7 172.3 6b6.3 43.3 136.5 47.5 105.1 39.1 459
L 4.6 L 11.1 13.1 42.3 36.8 104. 2 42.7 129.9 35.9 2z84.8
L 4.5 L 14.6 18.3 63 55.3 149.3 59.2 180.5 53.7 409
L L L 22.7 15.6 54.5 49. 2 130 53.6 166.1 45 367.7
n-£28 n-C2% n-C30 n-C31 n-C32 n-C33 n-C34
2.9 14.9 1.4 14. 7 0.9 4.9 L
16.5 95.4 10.4 101 6.6 32.3 2.6
3.1 17 0.4 19. 2 1.3 6.2 0.7
8.6 41.1 4 41. 2 2.4 11.6 L
27.5 142.8 16 148.1 16.2 45.2 3.2
13.5 70. 2 7.6 69.4 4.6 21.9 2
6.3 28.4 0.9 22.8 L 6.4 L
39.4 260.8 14. 7 180.7 9.9 59.6 L
32.6 201.56 18.1 1B6.8 11.7 62.5 L
46.8 292.4 26.1 268 16.1 07.3 0.66
40.3 256.2 18.4 223.8 12.1 71.7 L



Table B6. Index ratios for hydrocarbons in Nerton_Sound
sediment, 1979. Adapted from Kaplan, et al ¢1979: Table 17).

(n—alkanes/

arganic carbon) Pristane/ Phytane/ Pristanes 0Odd/

Std. x10e4 n-c 17 n-/C18 phytane even
1 4,92 0.37 0.18 0.75 3.37
5 7.74 1. 06 3.91
ra 7.58 # '3 ?'?9

8 12.93 0.48 D.25 1.71 -
13 5.48 0.59 0.24 1.65 4.32
15 3.39 0.9 0.17 2. 47 3.81
18 4,02 0. 44 0. 19 1.86 4.04
20 3.76 0. 44 4,03
21 6.07 ¢ 0.682 4. 40
22 3.29 0.42 0. 18 2.44 3.35
25 2.38 0.41 4,12
29a 3.38 Q.37 0.23 1.80 4,33
29b 2.49 0.3%1 3.56
333 0.54 4.09
36 3.97
40 0. 38 5.27
473 0.62 4. 29
49 2. 27 0.28 8. 88 4.18
S0 0.9 D.¥H 3.67

90
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Table B7. Concentrati ons (dry wt.)> Of hydrocarbons in Norton Sound
surface sediments, 1979. Lre Eesents concentrations bel ow detection
[imt. Rdapted from Kapl an, et al (1979: Tabl es 15 and 163.

Z #  Aliphatic Aromatic

Lat. Lon%}1 Depth Total Organic fraction fraction

Sta Deg M n Deg n  <(m) carbon carbon ¢ ppm> {ppm>
1 64 19.20 162 0.50 17 1.2 0.72 4.68 3.31
5 63 39.90 161 17.00 13 1.63 0.74 17. 83 8.76

7 63 40.30 te2 59.80 17 1.28 #.57 9. 66 6.00

8 64 0.30 163 4.00 20 0.89 0.46 1.56 1.49
13 63 20.20 165 12.40 15 0.65 0.30 4.51 5.14
15 63 59.60 164 58. 50 18 0.73 0.46 3.96 1.79
18 64 19.90 165 23. 20 25 0.62 0. 48 3.15 1.53
20 64 6.60 165 30.40 18 8.94 0.4 5.4 1.52
21 64 12.10 165 30. 50 18 .72 0.47 9.08 5.14
22 64 13.80 165 42.70 21 1.34 0.86 B.87 5.54
25 64 20.20 166 0.80 22 1.14 0.66 5.19 1.95
29a 63 50.30 165 41.70 20 0.61 0.41 2.77 0.96

295 63 46.10 166 7.50 27 0.96 0.54 3.93

333 62 25.40 166 40,20 20 1.68 0.87
3 63 40.00 167 2.80 29 0. 67 1.73
40 64 40.20 167 3 60 26 0.2 0.17 2.25 0.11
47a 62 25.00 160 48, &0 1.37 1.14
43 64 20.10 169 0. 30 40 2.45 3.04
50 64 39.40 169 0.30 44 0.33 0.28 1.67 1.92

PPB
ALKANES:
n-C15 nr~-C16
3.2 3.3
4.7 4.7
L 2.4
0.8 0.9
L L
L L
L L
L L
L 1.8
5.9 5.5
L L
L L
2 1.3
L L
L L
L .5
0.7 1
1 .5
1.1



Tabl e B7 con’t

n—C26 n-C27 n-C28
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Table 88. Concentrations of heavy netal s andorgancchlorine contam nants
in walrus sanples taken from the” Alaska native Subsistence harvest of
1981 and 1982. Pesticides analyzed for in blubber but not detected are
DOE, 0DO,DNT, dieldrin, heptachlor epoxide, trans-monachlor, cis-
monachlor, endrir, toxaphene, hexachlorobenzene, mirex, and fcp’ s,
l?;lbgé4presumabl wet weight basi's. Adapted from Hetsker, et al

: Table 1
Tissue by Rge oxych—
village Date Sex fyrd Pb Cd Hg As Se dieldrin lordane
Liver:
Savoonga 1981 0.15 5.6 0.85 2.0
Savoonga 1961 5.6 0.69 0.13 4.5
Savoonga 1981 16.0 0.60 2.3
Savoonga 1981 16.0 0.€8 2.7
Savoonga 1981 9.5 3.80 4.9
Savoonga 19%1 13.0 #.65 4.1
Savoonga 1951 16.0 0.68 3.8
Littl e Diomede 1982 M 14 0.11 3.7 ¢.20 2.7 0.12 0.12
Little Diomede 1982 M 15 6.0 0.14 1.9 0.16 ©0.15
Littl e Diomede 1982 M 20 8.4 0.46 2.3 0.11
Little Diomede 1982 F 24 5.2 0.13 2.2 0.12
Little Diomede 1982 F 16 0.22 g.7 0.06 2.8 0.12 0.17
Little Diomede 1982 M 15 5.5 0.22 1.9
Littl e Diomede 19132 II 19 1.4 0.048 1.4 0.18 0.19
Little Diomede 1982 M 16 0.22 5.6 0.15 1.4 0.26 0.29
Gambell 1981 F 11 0.10 8.9 #. 66 12.0
Gambel 1 1981 F 14-15 5.2 0.98 2.7
Gambel 1 19891 M e 30.0 0.39 0.05
Gambell 1981 F 15 0.17 5.80.73 4.1
Tissue b ng futty Clh—
village Date Sex™ (yr> Pb Cd Hg As Se dieldrin lo:ildane
Ki dney:
Littl'e Diomede 1982 M 15 28.0
Little Diomede 1932 M 14 33.0
Littl e Diomede 1982 M 19 0.16 10.0
Littlie Di onmede 1982 M 16 0.83 40.0
Littl e Diomeda 1%32 F 16 0.22 41.0
Littl e Diomede 1982 M 18 0.22 32.0
Little Diomede 1982 F 24 0.11 56.0
Little Diomede 198.2 M 20 46.0
Ganbe 11 1981 M 21 87.0
Bambell 1981 F  14-15 43.0
Gambell 1981 F 11 33.0
Gambel 1l 1981 F 15 15.0
El ltjtt)?er:ﬁ 1982 F
| e Diomade 16
Littl e Diomede 1982 M 20 0.12 8 ]]_'Z
Littl e Diomede 19682 M 19 .18 0 19
Littl e Diomede 1982 M 14 0.12 0.12
Little Dionede 1982 M 15 0.16 0.15
||:! EH e %iomede 1199882 K/l 24 ' .
I e Diomede 2 16
Little Diomede 1982 M 15 8 %g 8 %g
Ganbel 1 1981 F  14-15 011
Ganbe 1981 M 21 0.15 0.13
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Tabl e B9. Mercuryconcentrations(ppm dry wt.) in
Norton Basin surface sediment, 0-10 cm, sampled by
van Yeen grab and box corer. Lower detectlon
limt is ¢.01 ppm  Adapted from Nel son, et al
(1972: Appendi x I).

Water
L.at. Long. depth Hg

Samp 1 € Deg. M n. Deg. Mn. (ft.) (ppm)

&7 ANC 30 &4 27.560 165 19.74&8 45 0.04
68 AWF 310 &4 28. 128 164 41.928 31 0.02
&8 AWF 327 &4 32.192 164 z25.192 0.02
68 AWF 338 64 32.655 1&3 59.800 44 0.03
68 AWF 3473 64 T2. 768 163 54.288 14 0.03
&8 AWF 344 64 II.TB4 1637 S0.672 20 0 .03
&8 AWF 345 64 ITT.384 1563 48,000 22 0.03
6 8 AWF 346 64 33.384 167 45. 384 10 0.03
68 AWF IS0 64 IR, 000 183 S0.6772 47 0.01
6 8 AWF 354 64 33, 000 1863 43,480 24 O .04
6 8 AWF 355 &3 33. 000 1863 41. 096 20 0.03
6 8 AWF 357 64 0. 768 163 41,096 50 BE)2
&8 AWF 410 64 30, 160 164 11.800 64 . (LR
&8 AWF 430 64 28.416 164 26.480 71 0.02
68 AWF 440 &4 2T.640 164 45.494 84 £¢0.01

68 awWF s05 64 32.768 166 15.000 4¢ 0.07
68 aNC ZOR &5 427755 168 7.700 25 0.03
68 ANC 6113 &5 25. 000 167 36. 864 49 0.06
68 ANC 70B &S I2.096 168 2.300 87 0.03%
68 ANC 95E &= 49,000 171 40,000 121 0.03
68 ANC 10SE z 7. 000 171 10,7468 47 0.01
68 aNC 112E 3 42,000 170 3IB.000 117 0.02
&8 ANC 115E T 44, 000 170 25,192 143 0.08
68 ANC 118A 6% 4y o000 170:) 11, oo0 147 0. ()&
&8 ANC 120B &3 39,800 170 1. 500 143 0.01
6 8 ANC 126R L5 2,000 169 44.576 121 0.02
48 ANC 140R &7 22.480 168 36.000 87 0.03
68 aNC 154R &3 50. 000 169 47. ooo 104 0.01
68 ANC 14&FE &4 57. 00 0 167 49.000 136 0.01
68 anNc 1797 65 16. 192 1466 S57.192 50 0.07
68 ANC 181E &5 13. 000 1467 26.768 69 0.01
48 ANC 182E o5 10.576 167 23.784 b3 0.01
&8 ANC 18713 &5 2.1 00 1467 21,080 76 0.08
68 ANC 190R 64 58 000 167 10.480 45 0.0
68 ANC Z00R &4 39.672 166 36.480 72 ) ()1

68 ANC Z212T 64 37.512 1867 14.416 96 0.02
68 ANC Z15E 64 26.000 168 4.600 119 0.06
6 8 ANC 216A 64 18.480 168 20.768 130 0.02
6 8 ANC 2T1E 64 20.768 166 B.400 135 0.04
68 aANC 233 64 26.480 166 4.500 106 0.0%
48 ANC 2T4B 64 29. 844 166 2.3I00 67 0.02
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68 anNC 23IST 64  29.480 165 45.864 b6 c). 25

68 anNC 23sT Y} 29.480 145 45.8464 66 0. 16
68 ANC Z2=ST 54 29.480 1465 45. 864 66 0. 11
68 ANC 23ST &4 29.480 165 45. 864 66 0. 12
68 ANC z=sT 64 29. 480 165 45. 864 66 0.1ZF
68 anNC 240E &4 18.192 165 40.192 69 0. 03
68 ANC 241T &4 24, 000 165 3I5.000 102 0.11
68 ANC 241T 64 24. 000 165 35 . 000 102 0. 08
68 AMNC 241T 64 24, 000 165 35. 000 102 0. 03
68 ANMC 241T Y 24. 000 165 I3, 000 107 0,02
68 ANC 241T &4 2,009 0 165 3I5. 000 102 0. 02
68 ANC 244T b4 27.384 1465 24.672 69 0. 06
68 ANC 248E &4 10,192 165 24.000 o5 0. 02
68 aNC ZS1E &4 25.000 1465 14.3784 71 < 0.0t
6% ANC 1008 &3 39. 192 162 29.0%96 53 0. 14
69 anNC 1008 &7 39.192 162 29.0%96 53 (:) ()3
69 anNC 1008 = 39.192 162 29.0%96 53 0-6%
69 ANC 1008 63 39.192 142 29.096 53 0 .01
&% ANC 1008 %1 39.192 142 29.096 53 0. 02
69 ANC 101B 64 9. 700 164 7.600 74 Q.03
69 ANC 10SE 64 20 .376 166 3II.672 95 (J. 02
69 ANC 107R &3 s2.000 167 18.768 it 0.01
&2 ANC 114 b2 F1.384 165 57.480 44 0.0
69 AMC 116 &7 12.480 1465 19.672 42 0. 06
69 ANC 118 2% 45.576 166 0. &70 88 . 02
6% ANC 1205 3 T9. 480 164 3I7. 000 42 (=) -0
69 ANC 121 &7 35.480 14637 59.000 47 0. 16
69 ANC 122 o4 22.480 165 44.768 88 0. 05
69 ANC 122U b4 22. 480 165 44.768 88 0. 01
&9 ANC 1SSE &3 52,000 1465 44.320 110 0,01
59 ANC Z200R &4 5800 165 25.256 = 0,02
69 ANC 204H 111 =z 46, 576 170 1.9 00 141 0.04
6 9 ANC 2065 &S 41.000 170 0.000 144 0.03
&9 ANC 207 3 43.672 169 s4.192 178 0. 14
6 9 ANC 207 673 43. 672 169 S54.192 138 <0. Ot
6 9 ANC 208E &7 42, 576 169 36.576 123 Q.05
6 9 AMNC 209R 67 SZ.384 169 29.768 105 <£0.01
69 ANC 215 2% 54,000 170 48.480 3 0. 01
69 ANC 216 &4 0.900 170 49.480 8% 0. 02
69 anc =70 R 63 51.288 171 s9.78a4 125 0. 01
69 ANC 221 K &7 52,288 172 18. ooo 177 <0.01

69 aANC 222 H II &3 Sb6. 768 172 31,000 180 0. 1
69 ANC 227 64 0. 900 172 25.100 184 0. &3
69 ANC 224 A &7 58.288 172 12.768 177 0 .01
592 ANC 224 R &7 58.288 172 12.768 177 0. 03
69 ANC 227 B 64 8. 200 171 47.288 159 0. 06
69 ANC 229 b4 8. 100 171 13.120 118 0. 04
69 aAaNC 230 64 13,000 170 52,120 118 0. 02
6% ANC 2372 64 15 .480 170 18. oo 125 0. 04
69 aNC 235 2y} 29.864 149 I9.672 121 0.01
69 ANC 237 &5 4, 500 169 14.4672 164 0.03
69 ANC 245 H Il 65 11.192 167 53.192 102 0. 03
6 9 ANC 247H VII &5 13.864 147 39.480 118 0.073
69 ANC 251S &5 & 300 167 I7.192 69 0. 07
69 ANC 2517 65 6. 300 167 37.192 69 0.02
69 ANC 252H 1V &5 5.100 167 43.384 120 (128
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69
69
69
69
&9
69
69
67
70
70
70
70
70
70
70
is)
70
T
70
T
70
70
70
70
70
70
70
70
70
76
70
70
70
70

AMC2S2H |V
ANC 252H IV
ANC 252H |V
ANC 252H IV
ANMC 252H |V
ANC 2538
ANC 254R
ANC 255UH
ANC 7R

ANC 7R

ANC 7R

ANC 7B

ANC 7R

ANC 11E

ANMC 13R

ANC 14E

AMC 158

ANC 16sS

ANC 208

ANC 248

ANC 27E

ANC 298

ANC Z2ER

ANC 355

ANC 40R

ANC 458

ANC 47E

ANC 48FE

ANC 535

ANC S48

ANC S6R

ANC 588

ANC 59T

ANC 61S

7C) ANC 61T

71
71
71
71
71
71
71
71
71
71
71
71
71
71
71
71

ADE 3
ADE &
ADE 10
ADE 13
ADE 15
ADE 14T
ADE 17
ADE 19
ADE 20
ADE 22
ADER6
ADE 30
ADE 32
ADE 35
ADE =6
ADE 38

&4

-r

63
&0
&0
&0
&0
&
&0
&0
&0
&
&0
LU
&0
60
50
&0
&0

s.100
5. 100
S 1 00
5. 100
5. 100
g. 1o0
1. 600
G57. 000
17.480
17. 4$30
17.4830
17.480
17. 480
18.480
8. 200
54, 768
57 . 672

54 % 00 0
Z . 288
10, 000
9. &00
52.0 Q0
26. 672
28, 976
23 288
2%, 768
31.672
30. 288
0. Q00
1. 500
41,7384
45. 480
g%, 100
26.1 00
26. 100
T2, 384
0, 10Q
23. 288
28.576
0 Y 578
T4, 338
3, 100
5. B&4
2. 480
29. 384
24.672
"\,’) 19"\
23. 480
35.192
37.768
8. 864
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167 a4=.384
167 4=.384
167 43.384
167 47, 384
167 43.384
167 47.000
168 5.000
168 15.000
172 18. 000
172 18.000
172! 18. 000
172 18. 000G
172 18, 000
170 55.84&4
170 28. 000
170 36.7&68
170 27.384
169 58, 00 0
169 24.000
168 8. 000
1467 S46.864
167 4  oon
163 51.288
163 25. 489)
163 2. 300
162 32.768
162 14,000
161 s6.576
1 & 1. 500
161 16.576
161 11.576
162 2, S00
163 S5.576
163 27. 192
163 27.192
172 53.192
172 50,8672
172 26.768
172 22,000
172 29.480
172 32.672
172 34. 864
172 42.672
172 47.976
172 41.384
172 z4.192
172 25.480
172 48.000
172 ==.864
172 s8.100
173 =. &70

120 0.08
120 0.05
120 0. 03
120 0.02
120 Q.03
102 0, Ol
112 0.01
134 0. 03
ARK 0. 16
202 0. 04
202 0.01
200 0.01
=) 0.0 3
88 0. D&
124 <0,.01
139 0, 0b
i 47 0. 06
137 0. 01
115 <0.01
8a 0. 04
17 <0 .01
91 0. 07
=8 0., 04
S3 0. 09
39 Q.03
&l o .07
42 <0,01
= 0. 07
&0 0. 03
Sl 0. 04
42 0. 07
52 0.0 7
61 0. 08
36 0. 09
3é& 0. 05
95 0. 01
76 Q. 01
135 n, Ol
192 0. 01
173 0, 02
168 Doz
1673 Q. 07
146 0. 035
132 0.04
92 0. 02
= 0. 03
42 0. Q9
42 0. 01
117 0, 01
120 20 .01
50 0, 01



Table B1O. Mercury concentrations (ppm, dry wt.) in surficial
sedi ments sanpled by box corer and van Veen grab In
Norton Basin as adapted from Nelson, et al d975: Table IID>.

Arith. . Range Of 70 Total range
n mean nedi an of val ues mn. to nax.
Surface |mm for:
all areas 20 0.06 0.04 0.02to0 0.14 0.01 to 0.23.
Surface 0-10em for:
| ess than 40km
from shore 83 0.04 0.03 0.01to 0.08 <0.01to 0.23
more than 40km
from shore 17 0.03 0.02 0.01 to 0.06 <0.01t00.07
| ess than 20km .
From Wales shoreline 3 0.04 0.03 .03 - 0.03 to 0.06
less than 20 km
from Nome shoreline 10 0.04 0.03 0.01to 0.06 <0.01to 0.15
| ess than 20km ,
from Bl uff shoreline 8 0.03 0.03 0.02 to 0.04 0.01 to 0.09

[ ess than 20 km
fromSt. Lawence Is 29 0.04 0.03 0.01to 0.07 <0.0ito 0.23

Tabl e B11. Mean concentrations (diy wt.> of elenents
in ‘ol e rock” surficial sedi ment at0-2 em, from six
Narton Sound HRPScore sanples, September ‘1876. Values
are arlthrretl C mean Eu"ld, presumably, ohe standard . error,.
Sanpl e size conprising each nean 1s not specrﬁ ed in the
ori?inal report. HdaptedCFg?m Robertson and Abel

(197 3. Tables C.3, C 4,
Stat i on H-1 N-5 N-9 N-15 N-20 N-26
Deg/min N. 63 31.8 63 39.5 2 41.5 64 0.3 64 20.1 6 4 30.
Deg/min W. _168 32.2 165 32.1 16 31.1 163 320.5 163 31 166 31.
Depth (m) 2’3 22 15 20 20 28
Ele-
ment Units mean S.E. nean S.E. nmean S.E nean S.E. nean S.E nean S.E.
Al % 5,35 o0.la 6.18 0.21 7.32 0.24 5.8 0.2 5.57 0.19 4.43 .
Ti % 0. 45 0.g3 0.46 0.09 0.36 0.09 0.45 o0.09 0.46 0.09 0.35 0.08
Mn ppm 344 21 586 30 544 29 458 25 396 23 417 54
u ppin 82 10 113 12 149 14 102 11 73 10 56 g
MHa % 2.03 ©.01 2.02 Q.01 2.31  o0.01 2,01 0.01 1.8 0.01 1.72 0.01
K ppm |l ea 0.24 1.65 0.22 2. 14 0.24 1.14 o6.18 1.60 0.19 1.29 0.17
As ppm 7.0 11 11.8 1.2 19.s 1.1 10.7 1.0 6.9 0.8 B.3 0.8
la ppm 24.6 1.1 30.2 0.9 36.8 13.8 29.0 0.7 31.2 0.8 19.7 (.6
Sm  ppm 3.5 0.1 0.1 5.5 0.1 4.2 0.1 4.7 0.1 3.3 o.1
Sc ppm 9.40 0.08 1 1% 0©.08 16.98 0.08 10.49 0.08 B.00 0.06 8.80 0.09
Cr ppm 35 2 83 1 114 2 71 1 67 1 47 1
Fe ppm 2.34 0.07 3.16 .08 4,92 0.09 2.76 0. 05 2.10 0.04 2.49 0.05
Co ppm 8.49 0.05 12.53 0©.17 19. 05 0.10 11.27 0.23 9.31 0.06 7.29 .08
Sb ppm ©0.68 0.06 0.97 0.05 1.79 0.08 1.03 0.07 0.76 0.04 0.84 0.06
Ba  ppm 790 30 730 20 970 30 620 30 670 20 520 320
Cs ppm 1.85 0.09 0.66 0.05 5,61 0.17 2.42 0.10 2.44 0.08 2.18 0.0%
Eu ppm 0.92 0.03 1.08 Q.02 1.36 0.02 1.03 0.03 1.02 0.02 o.87 0.02
Th ppm 0.58 0.05 0.78 0.06 0. 84 0.06 0.69 0.06 0.64 0.05 0.2 0.05
Ta ppm 0.60 0.05 0.75 0.08 0.93 0.09 0.65 0.07 0.72 v.07 1.32 0.13
Th ppm 5.48 0.07 7.36 0.06 11.e0 0.10 0.62 0.07 6.92 0.06 4.75 0.06
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Teble B12., Concertratiors (ppm, doyg owkl) of recoverasbls
tzcbegrournd trace metsls in sweficial diments roeae
Moz, The aethod of sarpling is not specified in the
criginal repord ﬂﬂ=pted frain Pucnnmtsb o =t oal
(1736 Table 3. at al 7 Takle

.
3.'5"'11,), Fusarowst 1! Et =l Takle 3. j*l).

TTREEdTment sample vss gray colored amd wery stickgs
Fardled like & si1lt bagh i clag-sizsd matai-ialy
differert in sppeacsnce From all other sediment
ples.

i fferent 1m appesc
az wvidenzed by by b

arvze From other zediment =aoples
e parozet total solids value,

s total

Locatiom Date fi= Cd Cim Cu (= Zn Mg M =0l ids
1985
Hartor Scord 24.% 0.80 i13.3 G044 53,8 0,137
Qf fzhore Parry River 101085 29.3 0.806 10.2 £.12 4.2% 51.2 a.030
SurFzore: Pervig Bivars 1n-10-85  3I7F.1 1.58 15.5 14.5 .28 6B.e 0.03D
1235 dredge loostion 101085 2.9 0.5 18,4 &.95 4.4 AL.F 0,040
=
Sin wpstreasn of dredgs B-21-56 15.8 B3.00 4.2 2.5 5 O3&,4 0,040 15,0 FF.3
S30m upstrezo of dredgs F-2086% 62,99 3,26 31.38 53,41 13,57 113.2 0.12% SR.E 42,8
Siln upstrean of dredgs P-25/86 0 9,35 2.46 12,92 16,88 1.99 39.31  0.108 19,7 740
1337
Sim upstrsam of dradge 2687 120.0 1.30 11 22.0 10.0 5.4 0,977 VE.9
“0lm upstream of dredge ToB BTN ¥7.0 39,00 24  32.0 22.0 T5.0 0,140 10.0
500m vpstream dredge 7oLLs872% 4.3 1.35 2 20 34.0 Te. 0 0,050 40,1
S0 - diredge ‘ 23.2 1.57 32 40.5 10,0 85.0 0.002 BT 1
S00m dredgs W& 2.37 22 B 13,0 35,0 4.003 £33
SQ0m - o edge 24,4 4.30 25 F4.0 1.0 30.0 0,003 59,4
500m F dredge 13,0 1.3 18 2500 4% BP0 0,005 Ta.%
S00m 2F drendne 2.3 2.440 2% 2%.0 14,4 20.0 0,009 TR
S500m o chrecdn 11.0 1.50 33 3k 2.0 V.0 0,604 T2.1
S00m Fodiredge 7 1.5 0.9 {B.3 <B.E8 .0 2%, <D0z 75,3
S00m * drecdge =00 2.50 £.9 10.0 4.% 42,0 0,024 F204
S0 ' 140.8 1,80 25 47.0 12.0 100,0 <0, 0325 wr.7
SiUm 22,0 3.30 v o4i7.0 4.8 53.0 <0027 Z6. 4
Sdim PR U <0, HE 24 Z6.0 12,0 63.0 <0007 74.0
S10m up~t1=bm : 2.7 0.6 B.6 3.4 0.2 F.0 0,002 &
S00m upstezan of 126.0 1.0 27 .0 £2.4 940 4D, 065 3
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Table BI3 . O rtrakions (ppm, dry wt. ) of trace metals in ssdissnts betweesr Cripple
i e Ue ez wikbnm S milass of shore.  Lesd was mob datectsble in
aey sonple.  Modified van Usen grab, July 1973, Adaphed from
Shammes (1779 111148,

W, e, 175 S

of 1.5 of 2.5 roee tleter
Sznple to 2.0 to 2.0 carbonste Mirwtes depth

i, P =g caribon &4 deg., 163 dag. {m2 co Cu Zr

3. 25, 27 11 10 1320
2.9 24,8 18 11 10 35
4.5 2.2 13 7.7 2 by
0.5 4.2 a V.7 10 37
7,354 29.3 20 6.5 18 Ba
: 2 30 23 5.1 13 |
HS-110 11.&8 30.4 = 5.1 10
MH5-114 0.6 5.2 <3 .7 &0
H5-12 0.6 4.5 20 1.05 11
MS5-L3 0.7 30.4 14 4 g
.8 V.7 11 4 10
7ol 8.2 14 4 10 42
1.83 32.8 20 <4 11 55
2.5 il =2 4 12 45
5 43.8 e 1 12 2=
2,068 43,3 16
n.12 42.5 13
45,9 47,7 1.5 <3 11 4%
1.4 e 43 1z
157 5.9 45.5 = 4 i1 413
.S 5.5 3.2 =20 5 19 50
LBV 8.3 20.% &1 4 27 sun
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